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The Contents of Abstract in This Thesis:

Geographic distribution and habitat use are critical information for
effective wildlife conservation and management. Using scat detection dog in
surveying for scats on endangered species can save expense of DNA analysis
and be more effectively. This study objective to use a scat detection dog to
find and distinguish scats of leopard cats (Prionailurus bengalensis chinensis)
and domestic cats (Felis catus). Additionally, this study collected the
presence locations in Miaoli County to establish the predicted distribution
maps of leopard cats. The accuracy rate of the dog scat detection in indoor
and outdoor was 86 % and 83 %, respectively. The detection rate in outdoor
was 75 %. In 32 surveys, the scat detection dog found 18 scats, including 12
leopard cat scats after DNA identification. In the MaxEnt model, 128
presence locations of leopard cats collected in 2004-2013 were applied to
establish the distribution prediction model of leopard cats, the AUC of



training and test data were 0.917 and 0.874, respectively. The predicted
distribution covered 296.56 km?® (15 % of the study area). Among the
environmental factors, elevation, aspect, coverage of the forest and distance
to the nearest road were the most important factors to explain the geographic
distribution of leopard cats.

Keywords: Miaoli County, Prionailurus bengalensis chinensis, geographic
distribution, scat detection dogs, MaxEnt
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Jackknife of test gain for LEOPARD_CAT
b1 1 Withoutvariable =
P 4 With only variable ®
AR With all variables ®
FRbbEEsE i

RS T

il i
R i
b TSR i

Environmental Variahle
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test gain
Jackknife of regularized training gain for LEOPARD_CAT
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iE PR i
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7 2013/1/27 &% 3 3 1 100 75
8 2013/1/28 # R 2 1 0 50 100
9 2013/1/29 F R 1 0 0 0 100
10 2013/1/30* # B 0 0 1 0
11 2013/1/31 # R 4 3 0 75 100
12 2013/1/31 & 2 2 0 100 100
13 2013/2/1 F R 2 2 0 100 100
14 2013/2/2* # B 0 0 1 0
15 2013/2/2 &% 1 1 1 100 50
16 2013/2/13 # R 4 3 0 75 100
17 2013/2/4* #F B 0 0 0 100
18 2013/2/4 %% 2 2 1 100 66
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% 8~ B LAPEFRACEREFFAATE

cI

B BR Ly BRE RERR slRk gnosgek [
4 £ R Fhe gew weg’ gac weg’ SFOTN
T1 2014/5/7  568m 2 1-2 6 1 6 1 2-3 7 0
T2 2014/5/8  760m 1 1 2-6 1-2 6 2-3 1 6 0
T3  2014/5/12  436m 2 1 4-6 1-2 6 1 2 3 0
T4  2014/5/14  775m 2 1 2-6 1-2 7 1-2 1-2 4 0
TS5 2014/6/4  1100m 2 1-2 6 1 6 1-2 1-2 14 0
T6 2014/6/8  1100m 1 1-2 6 1 2 1-2 1-2 4 0
T7 2014/6/9  620m 1 1 3 2 6 2 1 1 0
T7  2014/6/11  315m 1 1 1 2-3 6 1-2 1-2 3 0
T8  2014/6/12  366m 1 1 6 1 2 2-3 1 2 0
T8  2014/6/13 152m 1 1 6 1 2 2 1 1 0

7% #4: 1.0-250m ~ 2.250-500m ~ 3.500-750m ~ 4.750-1000m ~ 5.1000-1250m -~ 6.1250-1500m ~ 7.>1500m

"3 A:1.0-10 & ~ 2.10-20 A& ~ 3.20-30 & ~ 4.30-40 A - 5.40-50 & - 6.>50 &

etk Bk E R :11.0% - 2.0-20% ~ 3.20-40% -~ 4.40-60-% - 5.60-80% -~ 6.>80%

YAk > KR frif BT IS 1.0m ~ 2.0-250m ~ 3.250-500m ~ 4.500-750m ~ 5.750-1000m ~ 6.1000-2000m ~ 7.2000-3000m + 8.>3000m
®if # % A1 1.0/100m2+ 2.0-2/100m2 3.2-4/100m2~ 4.4-6/100m2+ 5.6-8/100m2+ 6.>8/100m=

Tgede 4ol 5 100%100 o ¢
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£OBCH) R4 HE AR 1A A A A
, , P " , S B

BR - pw PR oape ppe AHR ORISR AR SR OBIEL sk s g
“ £ R £a° aEe’ ses’ srcomesd OF TN
T9 2014/6/14  719m 2 2 5-6 1 5-6 1-3 1-2 9 1
T10 2014/6/15 680m 1 1 1-6 1-2 4-6 1-3 1-2 8 0
T11  2014/8/6  943m 1 1-2 2-6 1-2 7 1-3 1-2 7 2
T12 2014/8/7 390m 1 1-2 2-6 1-2 4-5 1-2 1 7 1
T13  2014/8/8 1077m 1 1 1-6 1-2 3-5 1-3 1-2 12 0
T14 2014/8/10 791m 2 1-2 6 1 4-6 1-2 1-2 14 3
T15 2014/8/10 137m 1 1 6 1 3 2 1 1 1
T16 2014/8/12 954m 1 1-2 2-6 1-2 5-6 2-3 1 10 2
T17 2014/8/16  792m 2 1-2 3-6 1-2 5-6 2-3 1 10 0
T18 2014/8/18 1200m 1 1 2-6 1-2 6 1-3 1-2 10 0

7% #4: 1.0-250m ~ 2.250-500m ~ 3.500-750m ~ 4.750-1000m ~ 5.1000-1250m -~ 6.1250-1500m ~ 7.>1500m

4 &:1.0-10 & ~2.10-20 & -~ 3.20-30 & - 4.30-40 & - 5.40-50 & - 6.>50 &

CEHRRE A 1.0% - 2.0-20% -~ 3.20-40% - 4.40-60-% - 5.60-80% ~ 6.>80%

Yar Ak~ oK Rfoif B BT EEAE: 1.0m ~ 2.0-250m ~ 3.250-500m -~ 4.500-750m ~ 5.750-1000m ~ 6.1000-2000m ~ 7.2000-3000m - 8.>3000m
® i B & 0 1.0/100m2~ 2.0-2/100m2 - 3.2-4/100m2~ 4.4-6/100m2-~ 5.6-8/100m2~ 6.>8/100m?

T4+ 0] % 100%100 2 &
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L8 (H) - R EFRACAREFEALTH

R, BR a0 RRE RER wkek gk sk Do L
e £ R Fac wmw’ e’ gt oqewd 4F T
T19 2014/8/19  307m 1 1 1 2-3 3 1-2 1-2 3 0
T20 2014/8/19  989m 1 1-2 2-6 1-2 3-5 1-3 1-2 11 0
T21 2014/8/30  690m 1 1-2 3-6 1-2 2-3 1-2 1-2 7 0
T22  2014/9/1  308m 1 1-2 4-6 1 4 1-2 1-2 4 0
T23  2014/9/4  114m 1 1 6 1 7 2 1 2 2
T24  2014/9/11  408m 3 1-2 6 1 6 1-2 1-2 4 1
T25 2014/9/14  429m 1 1 6 1 4 1-2 1-2 5 3
T26 2014/9/16  717m 1 1-3 3-6 1-2 3 1-2 1-2 4 0
T27 2014/9/16 951m  2-3 2-3 6 1 2-4 1 2 10 0
T28 2014/9/24 1000m 2 1-2 6 1 6 1-3 1-2 10 2

7% 44 1.0-250m ~ 2.250-500m ~ 3.500-750m ~ 4.750-1000m ~ 5.1000-1250m -~ 6.1250-1500m ~ 7.>1500m

4 &:1.0-10 & ~ 2.10-20 & -~ 3.20-30 A& - 4.30-40 & - 5.40-50 & - 6.>50 &
CEHR R EA1.0% ~ 2.0-20% ~ 3.20-40% ~ 4.40-60-% -~ 5.60-80% ~ 6.>80%
2 N Ffeif B BITEEAE: 1.0m ~ 2.0-250m ~ 3.250-500m ~ 4.500-750m ~ 5.750-1000m ~ 6.1000-2000m ~ 7.2000-3000m ~ 8.>3000m

i g% & 1 1.0/100m2~ 2.0-2/100m2~ 3.2-4/100m2~ 4.4-6/100m2~ 5.6-8/100m2~ 6.>8/100m=2

Tgede 4] 5 100%100 o ¢
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28(¥) A EFREACIARRFIZAATH

R, BR a0 RRE e wkek gk sk Do L
e £ R Fa wmw’ e’ gt oqed 4F T
T29 2014/9/25 3100m  2-3 1-3 4-6 1-2 5-6 1-2 1-2 33 0
T30 2014/9/26  629m 2 1-2 5-6 1 2-3 1-2 1-2 3) 0
T31 2014/9/27  399m 2 1-2 6 1 4 1-2 1-2 4 0
T32 2014/9/28  350m 2 1-2 6 1 3-4 1 2 3 0

7% #4: 1.0-250m ~ 2.250-500m ~ 3.500-750m ~ 4.750-1000m ~ 5.1000-1250m -~ 6.1250-1500m ~ 7.>1500m

4 &:1.0-10 & ~ 2.10-20 & -~ 3.20-30 & - 4.30-40 & - 5.40-50 & - 6.>50 &

CHARRE A 1.0% ~ 2.0-20% -~ 3.20-40% - 4.40-60-% - 5.60-80% - 6.>80%

Yapr etk ~ K ReiE BB iTEEAE: 1.0m ~ 2.0-250m ~ 3.250-500m ~ 4.500-750m ~ 5.750-1000m ~ 6.1000-2000m -~ 7.2000-3000m -~ 8.>3000m
®if Bt % A& 1.0/100m2- 2.0-2/100m2~ 3.2-4/100m2~ 4.4-6/100m2~ 5.6-8/100m2~ 6.>8/100m?

P4 <] % 100%100 = ¢
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L0 RN TN B RAEF Pl E RS ¢ L B e (1=12) 10 8 B 1 A A TR (R R 4 s TWDIT) o

, , WA MR MER
ER e x v FR e gy AN gae sue IR A
! R BER o d a BR d Ll 1
' # #
T9  2014/6/14 226106 2700530 719m 2 2 6 1 6 1 2 522m
T11 2014/8/6 225120 2708065 943m 1 1 4 1 7 3 1 735m
T14 2014/8/10 229421 2706196 1303m 2 2 6 1 5 2 1 1044m
229421 2706196 2 2 6 1 5 2 1 1044m
229421 2706196 2 2 6 1 5 2 1 1044m
T15 2014/8/10 226291 2713906 137m 1 1 6 1 3 2 1 137m
T23  2014/9/4 232446 2725642 114m 1 1 6 1 7 2 1 65m
232446 2725649 1 1 6 1 7 2 1 74m

3% #4:1.0-250m ~ 2.250-500m ~ 3.500-750m ~ 4.750-1000m -~ 5.1000-1250m ~ 6.1250-1500m ~ 7.>1500m

4 &:1.0-10 & -~ 2.10-20 & ~ 3.20-30 & - 4.30-40 & -~ 5.40-50 & - 6.>50 &

CHHRRE R 1.0% - 2.0-20% - 3.20-40% -~ 4.40-60-% -~ 5.60-80% ~ 6.>80%

Yar Bk~ oK Rfoif B BT EEAE: 1.0m ~ 2.0-250m ~ 3.250-500m -~ 4.500-750m ~ 5.750-1000m ~ 6.1000-2000m ~ 7.2000-3000m - 8.>3000m
®if B % & 1.0/100m2- 2.0-2/100m2 3.2-4/100m2- 4.4-6/100m2- 5.6-8/100m2 - 6.>8/100m2

TS d2 (8w A P HEF I3 chpedt
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29w mA AL EAPFOE LY (EDNAER)ZL - frE BE FlE A A TH(RE L RE TWDIY) -

At KR

IR

fi.ﬁ P # X Y *fﬁ AR BR’ ﬁ;ﬂic TR R #’i

R + R BER d a  ®A d >3
A 3 3

T24 2014/9/11 238111 2690298 408m 3 2 6 1 6 1 2 469m'

T25 2014/9/14 239596 2728201 429m 1 1 6 1 4 2 1 23m

239596 2728201 1 1 6 1 4 2 1 23m

T28 2014/9/24 241379 2717695 1000m 2 1 6 1 6 2 1 1078m'

7% #4: 1.0-250m ~ 2.250-500m ~ 3.500-750m ~ 4.750-1000m ~ 5.1000-1250m ~ 6.1250-1500m ~ 7.>1500m

by g :1.0-10 & ~ 2.10-20 & -~ 3.20-30 & -~ 4.30-40 & -~ 5.40-50 & -~ 6.>50 &
CA+RR E R 1.0% - 2.0-20% ~ 3.20-40% -~ 4.40-60-% ~ 5.60-80% ~ 6.>80%

O3 Bt oK R B BT EEAE 1.0m ~ 2.0-250m ~ 3.250-500m ~ 4.500-750m ~ 5.750-1000m  6.1000-2000m ~ 7.2000-3000m ~ 8.>3000m
©if B % & 1.0/100m2~ 2.0-2/100m2+ 3.2-4/100m2+ 4.4-6/100m2~ 5.6-8/100m2- 6.>8/100m?2

THae L2 S w A PRF Pl 8 aseig
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Z 10~ il X I hA AR ARPEE g (DNA #24 po)gh e Thi 71 & A & TR (EHE 5 585 TWDIT) -

, | Mhic Mkm . MEE
e A T VUt S T
R g gt PR g0 B

T11  2014/8/6 225113 2708300 943m 1 1 6 1 7 3 1 439m
T12  2014/8/7 228432 2717911 1025m 1 2 6 1 5 2 1 811m
T16 2014/8/12 237426 2720761 954m 1 2 6 1 5 2 1 954m
237426 2720761 1 2 6 1 5 2 1 954m

T25 2014/9/14 239596 2728201 429m 1 1 6 1 4 2 1 23m
T28 2014/9/24 241379 2717695 1000m 2 1 6 1 6 2 1 1078m'

7% #4: 1.0-250m ~ 2.250-500m ~ 3.500-750m ~ 4.750-1000m ~ 5.1000-1250m - 6.1250-1500m ~ 7.>1500m

by g :1.0-10 & ~ 2.10-20 & ~ 3.20-30 & - 4.30-40 A -~ 5.40-50 & ~ 6.>50 &

CEtR R E A:1.0% ~ 2.0-20% ~ 3.20-40% ~ 4.40-60-% -~ 5.60-80% ~ 6.>80%
2 N Ffeif B EITEEAE: 1.0m ~ 2.0-250m ~ 3.250-500m ~ 4.500-750m ~ 5.750-1000m ~ 6.1000-2000m ~ 7.2000-3000m ~ 8.>3000m

i B % A1 1.0/100m2~ 2.0-2/100m2~ 3.2-4/100m2~ 4.4-6/100m2~ 5.6-8/100m2~ 6.>8/100m2

Tad d 2 (s v A prieE 18 apedt
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g BERIT 4 SRS 2 ¥4

A HR HEHRBER EB®R i TR TR * T

A 1 725" 480" 424" 7707 3277 3327 381"
93 725" 1 627" -453" 528" -454™ 158" 526"
HHBRER 4807 627 1 - 4417 285" -.664" 198" 886
FRBR 4247 4537 -4417 1 -.305" 279" 098" -.388"
A B BT EEAE 7707 528" 285" -.305" 1 -.1847 1947 236"
B AREITEERE  -3277 -4547 -664 2797 -.184" 1 -085"  -.600"
oK R BT EEAE 3327 158" 198" -.098" 194" -.085" 1 1437
ER R IR 3817 526" 886" -.388" 236" 600" 143™ 1

Okt 001 K EE (HE)
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% 12~ 41* Mann-Whitney U #& 2" A7 T % Avig R 7 F LA B chie e L F 3 hZ B > R8T 2 L HAR Y
F L f E R
LA BN i B
I 1aE # # I iaE # ¥
ek 799.183  0-3859 224.484  4-877 0.000**
# R 15.724  0-61.79 8.211  0-37.02 0.000**
HHBER 67.389 0-100 87.011  0-100 0.000%*
B Ak B TR 121.397  0-2500 4102  0-141.42 0.000%*
oK R BT BEAE 990.687 0-4775.98  1228.944 0-4123.11 0.000**
EFRBA 0.469 0-8.21 0.769  0-5.19 0.000**
i g BiTEEdE 1103.647 0-13341.66 42,019 0-1166.19 0.000**

dMann-Whitney U Test: *p<0.05 » **p<0.01 -
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